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u;*-^ K©7'>^--b>^^i; 7 ^ i^^- K^rm^ss*^?* staff 

#f8TO, "i?Laj^©«-ffll»K:j£<#«U, T B P tm&ib &Bf&? sseis 

u?^w h s^ga^^gia-r staff cBi-rs*©Tf*»So 

^^^iB-rsfetot^pj^^figpn-eafet). ^jtfE^^^mtt i 9 8 o^bju 
— mttmmz&tf&^fomtem^t ltii. tbp (tata bin 

ding protein) ft\ £^©:£Mte^<afc^l;:g8;fooT^S £ fctffcl 
^ftT^So Hfftfjidfciu DNAiP^mRNAAOli^TfctlSfc^CTBP 

s ^fg^^tiTv^So ^a-rsiis ^^^©^n^tis^s^ftijfp^^t- 

S£{*©Slfl§£TB P(^o;hi:*5^ £ftttTBP^©3MtftMGgi: 
^ff*^-rSdi:T\ ^©ffl^o^eK^it^rffoaiii-ct ^ft^ttfiD 
^#i£^ch&c&st%x.?>ftT^So 

±IBOTB Pilaff S^-TSS&Silb-rttx dtlt.TMTAF s (TB 
P as sociating factors) ^DrU Dr2 hl^ofcSI 

1 

BNSDOCID: <WO 990041 9A1_I_> 



WO 99/00419 



PCT/JP98/02836 



fc^<Dmmzmmtz>t%z.e>nz>&cDfr<b, Tat, P 5 3 N Rb^cDmmm 

nfe ( [";W^-7Za7^>iJ-X5 fe^B^flFgS&j pp 11-1 6, PP 
2 7~3 7 N ppl89~196Mpp215-2 19 (¥±*L 1 9 9 3^) 

) o 

i§Jp-f £§i&fC^LT, T I P 1 2 0161, ISiia^3-Kt5Ife?M 
ilfilC^t^Sft^, 4#H¥9 — 7 7 7 9 2 -5f &$B£|B^Lfco 

^#S^tSgaSTfcoT^(!D»?I*54 9 kDf$)5iai (T I P 4 9 
h^^bfeo ) Olfif (TIP4 9afe?) OMl?'JS^lfeo Its 
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TIP4 9IfE^©-^©DNA$7D-7*^btffll\ ^U^D 
-7T"$. 2. D N ^ tifc c D N A 7 ^ 77 l ) — £ (iS'J OcDNA^'f 77 <J 

— ^7D-7'^W7'"J^Xt5cDNA ( T I P 4 9 ilfE^©*^ n 

1. wt© (a) mf (b) ipe>*s^e>stR$nssaMx 

( a ) mnu<Dun^ 1 £!ssb©^ y ^^sie^ 

(b) TBPfc©MMMt5iti^U ^oiB^j^©ia^j#-^ i t-ia 
* yg?lB?'Jfre>&&M£flo 

2. JUT© (c) Stf (d) fr£&£g¥fr?>31$R£n&SfiM, 

( c ) is^ij*(DiB^j#-^ 3 \zi&m(DT k j niB^jfr e>^§i6i^ 

3. ATP-s aerS^*^-rSBul31Xt±2l3|B*i©Sei^o 

4. ££>tc s DNA^U^— ^rS'S^^-r 5ii5H31&^b 3 ©^fnfr— ofcgB 

5. JUT® (e) fiV (f ) fre>&£3lfr£>5IiR£*i£M61^ 

(e) TBPfc©^#£ff^?-£f§:k£*3 U fro|B5«©IB3«^ 1 CiB 

(f) TBP£®mi^ffc£ffMf £t£:0£#U froIB?'JiK£>IB5*J#^ 1 £13 
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titer* ;mmfr<btez>m&'mo 

6. WT© (g) RXf (h) i?t>tt:Z>mfrt>miR$tiZ>M&ms 

(g) T B P i:©^*Mt Sf^St l, #offi#l^©IS**J#^3£HB 

(h) TB P fcCS^ft^MtS^^f U ^oIS^iJ^cDlB^J#^3^H3 

7. ATP s aefSt4&W-r§tuHB5X(i6(z|3«i©MeKo 

9 . HUSB 1 &V>b8<DV^nfr— 0&Cg3f5<DM6K£:rJ — FtSDNAo 

i o . mmvmvm^ 2 xfcfcSE*y#^ 4 1 i3«o^e^j^ ^5dna c 

1 1 . tuiB9X&l 0£I3*BcDDNA#n- Kt5RNA 8 

1 2. huIB9X«:1 0 tzS3«©DNAC0T>^-fe>^DNA^^{iBuI3 1 1 CdSB 

1 3 . iiut3 9 &l^b 1 2®v^ tifr— 3£tB<B©#U 7 ^ i/^-f- gp 

1 4 . MI39 ^VNb 1 2cDl>-fftfr— o(^IB«6©^U 7 ^ b^"^ 
T&oT, jl^-TS 1 6 ^E*±#» I/*?- Ko 
1 5. iiufB5&^b8©^? , ftfr— ofcf3<B®Me^£:3 — K"t3DNACD7> 
ft>XDNA, ^V^iifuI3 5^l^b8^Dt>■rtL5^P— DtZHBigCDSS^S^i— K 

*l.7>f-iz>^^ij 7 /7 1/ ^ KT'feoT, GC^W3 0-7 0%T*&£ 
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1 6 . itm^^ntcmt^ 9 ftl^ b 1 5 -ftlfr— o£g3ffc©# U 7 ^ i^^- 

17. frmMte, buIB 1 0 J3@a«B©DNA©* : ED^'-(?$)-S c DNA4Mt5 
^t"feot, £&fBl 3&l^L 1 ScDl^ftfr-oizlBf^tfU^^b;^ K£ 
^D-^'^UT^ cDNA7-{77 U— fr£>^t K^W:/y^ 

18. ffi^J^©iE?y#^2XttiH^I#-^4fc:IB*8cDJe*iia9!l3&» 
^SDNAO^nmoTx buIB© c D N A -^T^tff^ti 
fecDNA^t§fe©T'fe5c 

19. £ fc N #%BJ3fc2;, K#J^©ffi?U#^ 1 Xtt 3 (CHB«4©T * y M?<Jfr * 
5iegO*€Dmots tuIBcD c D NAfr'n- h"T 5 7 X J W&Mfrtt 

2 0. £tc, buib i ^v^b8x^i i 9©^^•rn^— o{3BB«i©seK 

2 1. *%BJ(i N buBB 1 ^clM^ 8 X(i 1 9cDVA-fn^— otHBiiO^eK 

2 2. ££ N &%W&. huIBI «ci^b8Xt± 1 9©i>-rn*»— oCiaiK©MeH 

<fc o 

i2(t 7'yhTIP4 9gfiS®7^ y&lMfttfT I P 4 9 jUs^CDJfiS 
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i4(l hJ3Tffl]]JS&*®po 1 yA RNAt^TT IP4 91^© 

m 5 (is 7>> h*||«4*OpolyA R N Afco^T T I P 4 9 jtfc^CD 
-gP^^P — ^£ bT^-Hf >^"P y b/W ^ U ^ -if— > 3 ^bfeffgHS^f 

E6{±, ^»J4T-T I P 4 Smfc^ZmATZCDlztizm^tztX^iSyW 
SiAlfepET 3 a-H i s^^-^t0tf*5, 

m 7 fcj\ ii^h^t i p 4 9 *$mz&fcxmm<DmmwLRxj : z:<Dmwkm& 

% lz ~d v a X n>%i&Wi Zfi-otc % m "T S^tllfl t* & s o 

08A(iTI IP4 9ie»*SSbfeMonoQcDA7A;^->4^tS 
T&D. EJ8 BttT I I P 4 9 1 a 1 ^li L felil fi 1© t^i 

e 9 -5 * hMjjsMamMs &&tommfr<b*mm\stz t i p 4 9 &i>*n 

i-NTAT^P-^7JvAT*IMbfelI^m^T I P 4 Ztl^tl 
#CT I P 4 9tri#:§ffl^T^3i^^>^p y h^Jc«t SjSWSfrofcSg^S^'r 

SI10t±. HA-TBT?ZWi®ffl1faftX*ftm$-&X, *©&ttffiM£lnH Ata 

ttftJlbT, Ell 0*©±© (a) fcfcjfiTBPinrf*:^ (b) {iftHA^ft 

£x TIS(c) iiJnT I P 4 9mfoZZn?nm^X0*X?>7\3 v h^CCct 
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llllt MonoQ«bfeTIP4 9©ATPase?Stt^ m^>> 

^ v - is 3 > * t> > ^ - X- m £ b tz m m & yjk t m -e & £ 0 

El 1 2{± N MonoQt-libfeT I P 4 9©ATP a s er£t4£, fl^©^ 
01 3fcfc. Mono Qf SSUfeT I P 4 9 h+f >7;i/DNAtSfi^tfe 

&j&yo & b & * ^ -r mw^wj mm t & & o 

#$gHB"CfciU ^tSi^ts ^Jte0d£ Ut7 y hcDBTHfr^ TBPJ:^ 
MMt5T I P 4 9 SflU £<!>tcfl«ij 1 0"e^bfc«fc-5tifc h T I P 
4 9»^S^tfeo T B P &£%<D±T<DMfc^CDmW(Dtp l bmJ-'?:$> § Z- 

M^*bT^5-i:^#m^li^qIffet4^^oT%x.^n?)o ^ft^*^ fl^'J 
1 ^ t hXI±7'}/ hJ^Ml©M9fr*>T I P49©* 

^o^l^ti^ »fiJ4T^!iEbfecto(3TIP4 93l^^^M 

K:j£<#S-rsCi:&tJ c ^JII^J2 7?^bfc«J;-5t3T I P 4 9?tfcWDNAPim 
izH-^-rsafe^T-fe^^h^^s TIP4 9^fE^«M^ltT(i^<=&$a^ 

&mm3<Dm-%m(Dm;&wfc-3^x&3 0%~4 O^WlO^Di;-^*^ 

TIP49^77bi:t h t(D?&lz&^Xttm.T Z> ts Tz.SWtU'Vm&t) 
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*&W©TIP4 9©*ifett N TBPtS^MMt^fc, ATPase 
Tfl£S"f*ftf£«fcv\, 

ib#i#^ i x& 3 izmm<DT * ;mmmz&^T~x&w.m. (m« i 
© t * y m #s&. & & x (Win s n fe t s j m ib^j ^ h & % m e k it * © 

rec ted mutagenes i s ) £ «fc o T Jl£K3aj £ g £ jg d £ ^ 3 c £ £ 9 ^ 5 - £ 

*#gBJ©T I P 4 9Xfc*T I P 4 90tiM^- Kt4DNAXI±RNAI±, 

TfcJ\ f$fc:»r»)#&^|&i) x DNAX(icDNAi:^-fe>^iIi:T>^-fe>^$| 
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(i7>f-lz>7RN Afcfcfc— ^Slifo 

i\ ^{c^-rs^oxti^^^b^v^^owv^-rn^^tfo x>^-fe> 

©#*§£*-T So 
|^T>^-fe>^^U 5? * u*^- F&tf-e©^**^ T I P 4 9X(iT I P 4 

U^f XT £&©Tf&oT*>«fc^o mRNA<D— 6B£*fb-C*i*&$J&ffi£ 

1S?'J£^ U imRNAt/N^f XU X-T Xt5*)©^t bl^ 

CDatfc^fr ^pre-mRN A^©$s¥l£Pgx 

CDV^ft*-^ 3tfctS$B£JS-5DN AX&mRNAlC^U M&mWi<DBM(D 

>\<< xu x-f x©bB<*©j£n?fcJu — «gfl«jt:{±s x^A^-x&fl^bTv^s 
MM©^ie^Ji3ffiiii^>fe^sia^j^^or>^-fe>x^ , j 7 kx&t 
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2 5ij 1200-1206 M, 1 9 9 3¥) „ 

smmfm&mm-eitz ( mtit^mm 2 o#i 1 8 9 9-1 9 0 

7H) c Lfe^t, *fgB^©^>^-b>^^U^^l/^-^ FXtt^CQ 
£>^T> TIP4 9atfe^XttT I P 4 9 £3- KT SmR N A©M|Rli^3 K 

mmmm^ mmmm^ ^±><D&te< t&~^&m&6ntcmmi£-?:&2>z 
tmimL<^ 4f{z£?£L<y:, mmmmm±, ?*x?*n?-*x.-hm-&it 

^tr^ffi l/t^bfct), T I P 4 9 Mfc^ZMmt UT P CR&fcfrd - fcfc 
m (#>Jx.&\ ;l-dr>x;i,T-^t^>tS3 9 4S) ^ffllTMT^U 
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&4 16 ;»M#£"f IOl^©DNAf*nSt 

%^&s&©frvwxu^Xb^;&-?£?£ b^„ 

(R I K Mft^ft (FIT C^n-^ >30 s @|*X(iTtf^>^b<{it" 
tf^&ffll^Sdfctfffiib^o R I &flH^£fc##l;bOo 

TIP4 9fcfc^£tfcffl?-££i££bT£ll#ftfc:fcJ:s ^-if>^^ 
XU ^t*-i/3>^RT-P CRS (f Current Protocol 
s in Molecular Biologyj (Greeue Publi 
shing Associates and Wiley-Juter Sci 
ence) Chapterl5) Xti>f >t>"f ^/-W XU Xf -t?-^3 

(PitChap t e r 1 4) We»n5. 

$tfi*n«i«s*5^^ xu x-r x^-e&;w x<; x-r xu#£o 

fD U h U £A#& < Tfc'W xu x^ x-rs©-&**So ^(D^mtL 
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6W± 1 OJ^Tx S S C 

5W±1 OWTxDenhaldt' s 

0. l%WTl^D'J>itMJ^A 
#J 1 0 0 ug/mimm^BNA 

0. 1^±1%WTSDS 
IMfi 5 0 m 1 
jEHfciag 3 5 J^± 3 7 °CJilT 
S^RfS 5 0 W± 7 0 ^ 
©;W :/»J *V H£— £/ 3 > 
6i^± 1 OtTFx S S C 
5W±10WTxDenhaldf s 
0. 1 %WTti-D U >^^- h 1J r>A 
ftlOOAg/ml N A 

1 x 1 0 5 J^±2x 1 0 8 cpm/mlttTcDNA7D-7 
Sjfo?a& 3 5 U± 4 2 °CJMT 
^WPb! 1 2 B#P^Jil± 2 0 B^PbIJ^T 

-rsd^ttj; <*ne>nTv^o 0u*fcf N iB^a©ia?d#^2x^4^iaig(7)DN 

LfctfoT, WlCDNAMRNAil ±f3<mb^fgf|j£ft£> DNA S 
RN AXii7'>5 L -tr U 7 ^ l/tf^ HS^CffiHt^tf 5o *fgBJ§ 
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*J8l|iH:, TIP4 9©iAiit4(30V>Ts ^WJ 5 t^J^-TSJ: -5 ^ !£T I 
TIP49£a£TIP49 #G*"t £»JtlW^i&$)t-&^M^& 

^ £ £ «t D f# £ nsinifiiiiStf * U # d -±;i4n£re& o 

T I P 4 9 SsSafc-rSdfctf^i^^V^D y H£s ELI SA^M» 

^d— ± jiifUfc&m^ti&Z-b t± «t <$n£>tiT ^ 5 ( FAn t ibodi 
es A Laboratory Manualj (Cold Spring 
Harbor Laboratory Press, 1 9 8 8) Chapter 
6) o bf^ot*WTIP4 94IIt»(i : E^^n-t;M*^ 

fittt, F (ab' ) 2s Fab' , Fab, F vteZ&m? Si So 

0"J*.fc£x *IBfla©trCi**^7">>T?^fi¥1"Si:F (ab' ) 2 #t#e>*U 
^>T"^i?-rShFab^#^nSo F (ab' ) 2 S2-^JV*7hx^;- 
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ia^SfflV^S^i: Itlil^tlt (DTIP49 <T 3^<fc£ffl^T 

t i p 4 9 *»m-rs*is, ©TIP49 *mMTzm&RTfmm*cDmm,-& 
ftMffl^t t i p 4 9 ^t^^w^^c waifcuTtt, mnm 
mamiSLTtm (rd, stm. $>l<izmkwr (fi 

PH^£ft£&<£>-e&&^ 0 

<^W>J 1 > T I P 4 9M1S^0#^^T I P 4 9 VKlB7ll©*fc£ 
r^t?-a7^i/iJ-X5 fi^H^fflftiSj pp 2 7-3 7 ( 1 9 9 3 

"7 V bctDfFlli (2 Og) S«smU ^PBStcotf, ^CD^P B S T 3 
#Lfco &^T\ IMMU^^ ^^^if-ic^L^, van 
**I (lOmM Hepes (pH7. 6), 15mM KC1, 0. 15m 
M 7s^)l^>. 0. 5mM ^^l/^^X ImM EDTA, 2. 2M v 
a*x 5% ^U-feU> N 0. 5mM DTT, 0. 5 mM PMSF, 1 4 /z 
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g/ml 77°Of^» §6 0mlilDX.^ ; & > /xt'fXlfeo I^fa-7t; 
issmWM II (10 mM Hepes (pH7. 6), 15 mM KC1, 0. 
15mM 0. 5mM 1 mM EDTA, 2M 

,> 3 ^ 10% W-t ] )>s 0. 5mM DTT, 0. 5mM PMSF, 1 
4/ig/ml 77Df-» £10mlA*K ^©It^^it^ XbtH 
fcIiM4£MU 2 4, 0 0 0 rpm-e50»tbfeo £tl&£ 5 m 1 CD^g 
(10mM Hepes (pH7. 6). 100 mM KC1, 0. ImM 
E D T Ax 10% ^'Jt'JX 3mM MgCl 2x 0. 5 mM D TT\ 
0. ImM PMSF, 14//g/ml 77Dfr» (zMvSU £^«£$'J 
^bfco Cic»<£>2 6 0 nm©nMJ^£il^U DNAiD^£> 0. 5—1. 0 
mg/ml^iSMbfco KC1SH»*0. 5 5 Mlzte £ X o tcidx.. *$o< 
D?g£rbfc&. 1 5^F^tgho U 1&?tmM bfeo 40, OOOrpm 

t"6 0^P»lfco ?s^±vS^H]iRbs »7>t-^A^illmlt:^L 
0. 3 gm^X^mM^ff^s 3 5, 0 0 0 rpmt3 0«*lfco ±rS 

ikBk&'PM. ( 0 . 2 — 0. 5 m 1 ) ©52#n-i£ ( 2 5 mM Hepes 
( P H7. 6), 0. ImM EDTA, 4 0 mM KC1, 10% ^'J-feU 
1 mM D T T ) izmtP U £ &z±I2©^«f^#r bfco it#f 

Stf&'h (12, OOOrpm, 5^HH) £frt\ ±?i£[I]i&U MS 
HilJt£ 2 6 0 nmM2 3 0 nm©nMJ^£«-r £ CI i:«3<J: 0 1 Omg/m 
l^MbT^Hi^^tffeo ^?>n^Wtti^(i> ffiffl$T-8 0'CC-C§# 

bfco 

r;Ht"?-a7;vi/iJ-X5 tsfi?^J PP215-219 (19 
ibfeo UPgCyu TF I IDS^OfttiOt^'y hMfl^atB?££ffi^£o 
1) ±IB7y hffW»tHi^-'^;v*7A (Ni-NTA7A*D-7 
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tm^lIU^®8 0 0/ilhHXmTBP-C (h*^S?>*6=i^ 
*^*yZ%t^*XTBP<DCm%®frmM (Nucleic Acids Res. 22, 
1179-1185(1994*) #J£) 2 4 0 1 * 4 °CT 1 2 BSfflSjfc fijfefc 

t5 0X^7U-©r^MTAP7*D-7 8 0 /z 1 £in 

4°CT- ll^SSJt&^-frfe 0 

2) ±S3T£^b£SJM>K £|^ s NPO. 1 (2 0) (2 5mM 
HEPES/KOH ( P H7. 9K 1 0%^Hd-;k 0. 1M KC1. 

0. 5M NaCl, 0. l%NP-4 0, 2 0mM^^;-« ( P H7. 
9), lmM PMSF S 0. 5mM 2ME) !Wt«U c f, 8 Mm* 
** ^ 8M ^ 0. 1M NaH 2 P0 4N 0.01M Tris)100/zl 

3) «W*fcl/4g:»©TCA*«[ (100% (w/v) T C A N 4mg/ 
mlf**^-^l) ^D^4°Ct»3 0^iUfci, 1 5 0 0 0 rpmt 

4) m>bfrmik, ±m*m<9mz, oo%©7t h>imiT-3m^ 

5) 7"feh>**^>r*ffl^T»§IUT3H)KiV^^ 5/zl©8M^ 
**t Ul02Dt>7;« (i. 7%SDS, 3. 3%TritonX- 
100, 2. 4M 2-^;i/*rM^y-;K l/3gf©B i o-Ly t e 
3/10 (B IO-RADI) ) T?ttiR*»»U :n**>7AJ:l / T« 

^ttaiffl CD 5*" J- — 7f)HZ fg-fr £ 0 

6) it>^;Kc-9->r;^M^ (2%Tr it onX-1 00, 1/2 OS 
i®Bio-Lyte3/l 0)$5/zlifbfe o ±»»!M*i:LT0. IN 

NaOH**U TSSfcftttfcUTO. 0 6%H 3 PO«^\ 4 0 0VT* 
10*}^ 8 0 0Vt4 5»1cibfe o 
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7) y;i/£&Dmi/SD S3l7ui§*£ (125 mM Tris/HCl 
(pH6. 8K 1 0%^U-feo-;w 2% (w/v) SDS, 0.72M 2 

hx^y-;K 0. 0 0 1 2 5% (w/v) fu^y J 
i:10«bfet, SDS-PAGEfflX77W:itt, 3 5mAT»3B# 

8) SDS-PAGEO^ xl/^hD7o^r^ >^£S (B*^ K-SO 

©MK I EEVKSTTK 
©QAAS GLVGQENA 
©EVYEGEVTEL 
®I LAD Q QD 

*n5DNArn-^ DNA^I (ABIK) fcJHlvr^fcbfc- 
(DGCIGATCAIC AIGATCGITA CATG 
©GCICATCAIC AIGATAGRTA CATG 
©GAIGTITATG AIGGIGAIGT 

17 
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A &^-> N T fct^>. G tt^n^ c l*ishis>, I ii^y 
2) ±!BIE^^ D N T a k a r a MEGA 

label** h (samm. %®mm) ^m^mmmm^m^izmm 

D NA7°D y (2pmol///l) 3;t/1 
Cr~ 32 PD ATP (3 7 OMBq/ml) ( 7 7y t A|) 5^1 

£-St 10^1 

4) T50E(50mM Tris-Cl pH8. 0, ImM EDTA) 
T¥ifb^SephadexG-2 5 (Sgffife. 77^^7tl) *1. 

&S«fc5fce» x 3) -CiWas*UfeDNASiBM[*a*7AK:«-B-fc 0 

5) *©«, 2 0 0^1<DT50E£*^A{C4MU 20102 0 0^1 

5.7y Mf»Wiffiai(;»5DNA7D-7^t^;7 y h 

1) ^^^-^^-nfflcDNAy^r^iJ-^ ^At^fn- C DN 

fc« icDNA7^7>j-»xi 0 6 ajg©7-^-/7^NZY«^ife± 
fcftOKLfc. i©cDNA7^ 7 ij- S ^Molecular Clonin 
S Second Editions (1989^ Cold Spring 
Harbor Laboratory Pr e s s) Chap t e r 9(:fBi© 
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j&fc 2 x S S C"£ 6 O'C-eiSfc&Lfco 

2) 4. ■e^^tifcfiiiiS'fbDNAT'D — :7iH#tf)-5 t> 1 5 0 1 s£M±l- 

©7*1/^^ :/>; *w -if— *>a > 
6 x S S C 

5xDenhaldt' s 
0.05% £D U >lt^" b'J^A 

1 0 0/ig/ml denatured herring sperm 

DNA 

0. 5%SDS 
$&ft£5 5 0ml 
SUBiSK 3 7 °C 
SifoBf 1 BfF^ 

6 x S S C 

lxDenhaldt' s 

0. 0 5% KDU^Hth'J^A 

10 0/zg/ml denatured herring sperm 

DNA 

lxlO'cpm/ml cDNA7n-7 

5 0ml 
SJiSiaK 4 2 °C 
SJfcB^ 1 8 KfP^ 
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(D6XSSC, 0. 1%SDS 5 0 0ml 

urn 4 o °c 
mm 2 0frm 

<2>3xSSC, 0. 1%SDS 5 0 0ml 

mm 4 2 °c 
mm 2 o &m 

4) Mlferhn-b^D-xlliKODAK XAR57^;^i:-80°C 

*-S**±©r7-*£SM*Jft(0. 1M NaCl, 0. 16M MgSO 
4 , 50 mM Tris-HCl (pH7. 5), 0. 0 CEUR 

7) 2) ~6) ®3®aS3lHj^DMbfeo *(D&m, m\tt<D7^->7te%L~te 
bVttt^tzo m7°^-?*®UL, 10 0Al©SMS«C»jUU 

1) SM*»C»»Ufe77-^77-j;5 0/z 1 £Y 1 0 9 
2 0//l£*g^u 3 7°C S 1 5^ftlbfeo 

2) *©ft x 1 0 0^g/ml7>^>>j>^tfl 0mlNZY»l) 
■el^lfeSft^U 3 7 s CT6W#bfc 0 

3) 8 0 0 0 rpnu 5t>F^jS^t>«U ±*ft£|e|ifcUfco 

4) ^"±?i(z N 5M NaCUlml, *' l Jx5 L l/>^'j3-ji/6 0 0 0$ 

5) m®mz*±^immwzs *©*ioooo r pm, 4-c-c2o^ia 
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6) ifclSfcHUKU 7 0 0//l©SMS?St:SS?Sbfeo 

7) ^7DP^A^ 5 0 Ojll lSnx.Tit#b, lofdli^lf:. 

8) 5 0 0 0 r pnu 1 O^^O^U TkJI&IUifcbfco 

9) Z.tilz^ lmg/ml RNaseA. 5mg/m 1 DNasel 

fl/>^'Jn-^6 0 0 0 (0. 8M NaCl) £ 6 0 0 ju lflOXs tK±(- 3 

10) 4°CT% 1 5 0 0 0 rpnu 2 0««lfe^ WIKlfe. 
1 1) uO«5 0 0/zl©SMm 50/zl©5M NaCl. 50// 

1(D0. 5M EDTA4M> 4 0 0/zlO7i/'-;i/4Mt*#U 

1 2) gS^^^Mt? 15000rpnu 5 ^ja'C^M bfcft. tKIB^IhIIR 
bfco ^ntlmlCi^/'-Min^ 1 5 0 0 0 rpnu 2 0^'^*f 

13)7 0°/oX^y-;HmK«^U 100/zlOTES« (Tr 
is -CI pH8.0 lOmM, ImM EDTA) tMg*U DN 

7. T I P 4 9$tfe^<D^£— A 

1) DNA«I»rO^^T(!D«t^CU MSI* E c o R I (^Sj^SO £«fc 
£DNA1#»T£tT o£ 0 
DNA^S^S (6. t-ilbfe^)©) 20/zl 
EcoRI (Takaraftl) 2/olI 
RNaseA (B$^->tti) 1^1 
10XH buffer (SfSataSi) 1 0 jul 1 

MStK 6 7 // 1 

21 
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£rlt 1 0 0 u 1 

RfoMM 3 7 °C 

2) 0. 7%NuS i eveGT GTiJu—x (MWfk %mm# 

10 m%v%M%1 : T\,K 1 . '6 kbptt3£©DNA£#J!3fcBU CODNA^GE 
NE CLEAN II (SSffiffi. *^T*a»l»«0» & 

^DNASHlJRbfeo 

3 ) DNA^ria^-jitf p B luescriptll Y^Zis — >QM) £ 

e c o r i T-wm&n& u >m<t^n^tzo 

pBluescriptll ( 1 ju g/u 1 ) 3jul 
10xH buffer 2^1 
EcoRI 2jul 

mm?k i3/zi 

£"at 20/zl 

-Rjfcfig 3 7 °C 

2ul 1M Tris pH8. 0 fcJn*, 1 // 1 Bacte 
rial Alkaline Phosphatase (SiHtl) m 
6 5 "CTIUP^IU BiU>8fl:bfe c 

fcgL i^y-^«(af)fiu TEMctioo^g/^itsipufeo 

©2) fi?>tlfeDNA^ ©-ei^fcpBluescript ^ 

D N A ( 1 . 6kbp, 2) T*mmLtzb(D) 5^1 
pBluescriptll NotIM (©fiMbfe^O) 1^1 
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SfcSzk 11 Ml 

£rlt 2 0 >tz 1 

JxJfo&gE 1 6 °C 

8 . T I P 4 9 5tfE^©^:llM-N©#A 

e. C oiiJMio93>tr>F^;i/ 

*t»0 £*g^U *±f3 0m 4 2*Ct4 5m zk±T- 3 ^SS^tfe 
^ SOCig±fe9 0 0# l£ftl;L, 3 7°C-e 1B#HS*n ^**-&E. col 
i JM 1 0 9 £#Abfco ^CgL E. c o 1 i. JM 1 0 9 £[HiKbfco 

3CTIP4 9 31^^#Ab^:M^X.^Aflia^iiiS0ll*X||S 
^jl^^^X^X||^^:W^pjf ( t305-8566 0 *S&M»o < fcfrfrm ITS 1 # 3 
^) n^9^6^ 2 3 Bfc^FfEb : F E RM P- 1 6 2 8 2) , 

¥fiK10^5^2 5Bt:S^lfEt:^Wbfe : FERM BP- 6 3 

7 7) o 

9 . T I P 4 9 jtte^&XIE^IOifeS 

1) 8. T-HUKbfcE. c o 1 i JM 1 0 9 £LBS5^i§*fe ( 1 0 0/ig/m 
lT>fc»U>s 0. ImMIPTG, 0. 0 0 4 %X - g a 1 #*f) £JR 

3 7°CT- 1 6B$IS*&§lbfco 

2) BlS^ftfcnn-— ©-5*^ 6»D--^2ml LBJgJMlOO 
/ig/ml7>^>'J» Cfttitx 3 7°C-C 1 6B#P B ^S#bfe 

3) 12000rpm s Magic M 
iniprep (g0Wtfk 7D^^iI) K:^^^^^ KDN A&ifc£(e]iK 

bfco 
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)^-^±m SW- h *>-*:c>+J— AB 1 3 7 3 9 £ffll^T, v-^ 

u ^igsiB^iis^ b fee M^^ia^j^©ia^j#-^ 2 t^to 

10. TIP49©7^y itlB^JCD^ 

9. T&^bfeJ&SIS^Jfr^ TIP4 9©7^y|glS?ij£&£b£o ijgS* 
HI 2 (c T I P 4 9M6K©T=- ygHE^JS^T I P 4 9 Sifc^CDi«ie 

#-£Ho£g(H£fr\ ATPaseMDNA'MJ^ (helica 
se) lz&m&}temi}<D%MiLT~&2>o 

£<ofc, TIP4 9iei(iHS4WStSRuvBiaii:I^^tD 
^-^t5^h»oL RuvBSeiliDNASteMStFfflt^ 
M£KT-&3o 03icT I P4 9m&n&Vmfc?tRuvBS&n&VMfc? 

t>W^IB^J©l 3 7 2S- 1 3 9 5f, ®#4 1 5#~4 3 4#CDfflM^O 
<f*l»>J 2 > T I P 4 9 y MFMfiEIS«)KAg-?®ie^£D9|gS 

1) 5»->^f7^-^7^ h 1 OE^iAU 0% 7E£DNAP¥m« 
*n?*3DEN (^-Fdv7>» £0. 2mg/g7-n©Ig t .l 
fl£f*]&#U 1 2, 2 4, 4 8BSHH»fc:#lEt»07y h£«u MKfcfiURU 

2) 8t)©DENft47ntt, 2 am, A A F (7^7t^7i^l/ 
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>) *o. o 2%<gtsx-V(Dmffi$}mn&5- (im/H) s^l^o dens 

&-¥LT^&V^ y h 3Klzov^Ts ^Jff^ifSff W 1 2, 2 4, 4 8 B^FbI 
2. RN ACDsHM 

^Molecular Cloning Second Edition^ 
(Cold Spring Harbor Laboratory Press 
1989) PP7. 3-7. 8 4iztm(D^^iyr>m^T=.^>m^^\ & 
l7>v hM&©RNA£sJ^Lfco 
UPglcy:, g-iffi^y hSTKl gS^n^ti^^ft'T-^Ufe^s 5 0ml 

^fc^ftfcRNAJIISofciu oligotex-dT3 super W 

fg, ^mmtm) ^m^rm^mmm^mizmK poiyA rnacis 

bfeo 

T I P 4 9 jUk^S/B^'OW yj'\Z—i/a>m(D7'n — 7'%ft$i\st£o 
ftm^m-Z. pBluescriptl I±K:©-£fcT I P 4 9 jtfc-?£Mg# 
ii!CT> T I P 4 SSte^SBfl^DtHU 7^D-^^;i/tM*ll:t@ 
WsifE^S^M^ GENE CLEAN II (SSiStik 7^-3^>^±M) £ 
ffl^TT I P4 9it^S*SMbfeo lllf: T I P 4 9itfc^£ 1 0 0 ngffl 

«D SfflV>TMp°nM^«iC^V>a-P 32 dCTP (7?>>Uai) 
4. y-if>^D«y h;W7U^-S-'>3> 

1) ^Molecular Cloning Second Edit ionj 

25 
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(Cold Spring Harbor Laboratory Press 
1 9 8 9) pp7. 3-7. 8 4lz$m<DS -V>7n y b& (*;bA^;i^t 

k&) izm^-y*>7uy hJ\^yv^^-a-^ 3 >^n^tzo dna/d- 

mmiztt, t>7>«CDRNA(ipolyA RNA 3 0 0 ng» 

fee 

2) 1.-4. 1) (Dmttlz£t)m4iZ7rstT IP 4 9I^»;^-> 

h#i§<ftoT^3 (mRNA©^M#iift]LT^3) d£#«bfeo DE 
N&DNAPf§£3l$^C ir^R^fc3c:hfr<i>T I P 4 9Sfe?(±DNA|f f 
&lzmmT&Mfc?7:$>Z>Ztftfrfrr>tzo U:^oT^ TIP49jt^^ffl 

v ^ r d n a m m m -r s ^ t «r 1 1 -e & * % * n 3 0 

<H«J 3 > T I P 4 9 *fe^CDffl«IK^©ffl|g: 

llffi^cDfit^tzfi, Rat MTN Blot (Mi^lu ^ D ->^y 

(Testis), (Skeletal muscle), « (He a 

rt) 2itfWK (Kidney) t^<Mlt^S^ ^JfilfrcaSA^&ft 

<^J&#|J 4 > T I P 4 9 CD^iH^ 
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1 . T I P 4 9Mfc?(D*&m& 

i) sa^tfe*^*— ©f^&i 

T I P 4 9 6 C^^nS k^f ^tiAbfep E T 3 a-H 

(Dl;?\ HSS#'J1©7. T*{^S£bfcT I P 4 9ilfc^£ff AlfcpB 1 u e s 
criptlH^-^ PCRS ( ^Current protocols 

in molecular biologyj (Greene Publis 
hing Associates and W i 1 e y - I n t e r s c i e n 
ce, 1 9 8 7) chapterl5l:I2i) &<DWS,m®RTm&\®(D 
mSia^JcD^^-f^-^ffl^Ts iT IP4 QStte^gB^iilgbfco 
ie^J(E)CGAATTCATG AAGATTGAGG AGGTGAAGAG CACC 
IS?'J(DCATACCCACC CATGGGGTTC TCTGTCTCAC 
@E?'J<D<£> 5 ' 7 i&SfcfcE coRIit'f bT&So 

©JfiJS^nfcJife^SN c o I , E c oR I-CUOKrbfco 

<DSd£ N Hffi^iJ 1 CD 7 . -efESibfc pBluescriptll ±©T I P 4 
9»fcqP©C*^il!IC#£T38R#&E c oR IT1iO»Tbs 31fc^£tU tB b£o 

@©TiS^mbfe3t<E^h(E)-rtllOttlbfe3ifE^ i:^. Ligation P 
ack (B*^->*t£D £^T*©miftOT^Kft^&«£U TIP491 

©t7fi;>^^iALfcp E T 3 a-H i s^* — <£>E coR I SMSfcs 
@tffilfcT I P 4 9*^ A, £ (06), 
2 ) T I P 4 9 jifc^f CD*Sii^ 

T I P 4 satfe^SS&^&A^:^;^ KfcFMolecular Clon 
ing Second Edit ionj (Cold Spring Harb 
or Laboratory Press. 1989) chapter ICIBi 
cD73&re*SS!S!£bfco KfckJM 1 0 93>tr>h-fe;i/ (Si@J£*tS!0 
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£3fc&iBW«fcftoT#AU 8 0 0 m 1 <D7>\Z*s U >£#&L Bistre- lift 
HUKL-fcJMl 0 9 <t0 7;P*ytt (Molecular Clon 
ing Second Editionj (Cold Spring Harb 
or Laboratory Press, 1989) 1. 33-1. 4 3(3HB 
tt) fcitjr^^^ KSIeliRbfco &*>\ r*** K©»«CttH#8att©jaa 

2. TIP4 

(1) *ta»Lfe777 5 K**IiBL2 1 (DE3) pLysSCIA 

(2) I2MiS£7'>t:^u > 1 0 Oug/mlZ<£t!LBmM-&gm\s. ft 
%%m\ T«»*6 0 0nm©SlT0. 5 fc£ o fcl#j£nf I 
PTG&O. 5mMfcfc3J;3fc:in*., T I P 4 9fiD«^S8«ff ofc 0 ^flsa 

3. TIP4 9©fj|^ 

(1) 2mm'&s *flSS£|I|j&u Lysis Buf f e rt3!B!8SL.fc&4 
•Ct?v^^> 3 > 1a Beckman Optima XL-8 0fflU 
5 0. 2TiD-^-fl 8 0 0 rpm, 4 °CT 1 5 frmM^frffl L-feo 

(2) ^com, ±.mzmt>. im^^;-;k pH 7. 5)^ggio m 

*ffl^fc«#^D^h^7-f- {^-^©ISifft (20 mM Tris-HC 
1 (pH7. 9), 10%^'Jtn-;K 5mM 2-ME, 0. 5 mM PM 

sfk mtum (kci 0.04-0. 4M©^^x>h> } ct, m&m 
wmzMommzm^TT i p 4 9©jtMK&fT-3fco 

(3) »«*ftfc«fifc, 1 0 96SDS-PAGE«UMftfcfrW\ 
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sate (-) & c*mm^tefr^tcMmmm%n%famistc&(DT*& 

»K lysate ( + ) (i I P T C§»bfe«W«$tiaitfe*i©T" 
N i -NTAT#P— *#7A N Mo n o Q©l^f tlC*4 9 kDCfil 
{IT I P 4 9<DM> FifMUZtlfco 

©|*I§i8 ASt/El8 Bic^1"o El8A£?gm^->£> EI 8 B izmmm& 

n<Dmmm<D^^T 0 kciimo. 2m (I4 3i^) tTiP4 

<^»'J 5 >^T I P 4 9 ^©^M 

ntibodies A Laboratory Manualj (Cold 
Sprong Harbor Laboratory, 1988) chapte 

(2) 7^mwtt)^ mmm&mfr%mm{.tzTiP4 9Rz?mmm 

4TN i-NTA7**P-7*7At-lil»MT IP4 9to^Ts ^ 
tl^tliaT I P 4 9KMffl^t^x^^>7D y h £ £8¥#r £*ro fco & 
^$i9 (C^-To EI9 Nuclear e x t r a c t &4£JfitBM© U — > 
T&tK T I P sliiitHi^IlUT I P 4 9 ®n> Fffe2,o zi>hn- 
;i/fctT I P 4 9 £i§iiib;H£©N i-NTA7*n-^*7A0t:-^> K 
T?$>5o 4 9 kDCD<fcg£T I P 4 9©M> r*#5S§S£ft;fco r T I P 4 9 fcfcffl. 
fr&%.T I P 4 9<£>^> FT? D -> fc*7^>#^©7>fc*tt7}^fi#*t < 
T^So mM^^©fiS^TO^mrt^?)MMb^TIP4 9^ 

ife?i?9>]t^i^tfeT i p 4 9 ^ftfc* 

<^Stefll 6>TIP49tfTBP tm&fc* : fcl&tZ>Zt(DmU 
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1. mm&mcDttm 

1) v^^ttfFM3A (II^->M>^RCB 0 0 8 6) £ U h D tf 4 

2) IMiFM3A«ES^| (-y^*±§!0 CFCSS1 0%fc& 
£«fc-5fc:Jn;?.fcig«il lt7xl OWmliZ^Siatliltfeo 

3) r;H^T-a7;k>'J-X5 S?EfSf» pp 2 7-3 7 ( 1 9 

ml (3. 5mg/ml) IHLfc 0 IWCIt F M 3 A 1 U y h;i/CDJ§# 

PP 2 7-3 7 ( 1 9 9 3^ ¥±*t) £l3«©&#fc:ig bTfr^ 

2. TIP4 9-TBPa^*:SfiS©StS 

1) JaHAinft: (^XziftM) §7"Dr^f>A-b7 7n-7t-X (7?;i/7 
i^*±S!0 fc$g<&£*i\ ^HA^£- t*-X£f«bfco 

2) 1. Tft^bfc&*ftffi&fcffiHAm#-£— X£?g^U ^Antibo 
dies A Laboratory Manualj chapter 11 fdfE 

3) 2) T»i»b£t:-X£IP|Sij^ (lmg/mlHA^K^fc) 

4) FM3AWfHi (N. E) N 2) 7?&&fcfc|$Lfc t-X&S^&bfc 
±v* (IP sup. ) M3) -ef^$!ibfejgm«[ (Elute) Izoi^Ts * 
n^ftJnTBPJrift:, tfiHAfftfo JfiT I P 4 9 tiift&muT. FCurren 
t protocols in molecular biologyj (Gr 
eene Publishing Associates and Wiley 
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-Interscience, 1 9 8 7) chapter lCE*®^ 1 ^ 

y^-f ^^CiDfrftofc. *fcfc>^ h7^77-;^77- (125mMTris- 
base, 960mM glycine, 20% methanol) CgUfcSDS-PAGEft©^^ 

y-;vt:ibfetb7>^77-^«y77-i:lbfePVDF)i U 
tt*L Immobilon) ft h5^77-^77-C«Ufc3MMiMt (9v 
>*t») Tftt*^ ¥*S»«£¥S« (B**>f K-*±M) WC17 OmAf 

M) /TBST (20mM Tris-Cl pH7.5, 150mM NaCl, 0.05% Tween20) ttfuv 
*y7\,tz« -fctfrfrfcttx ffiTBPtt^ KHA^ JftTIP49!/M*4s 

rwtttr;^ U 7 7*— mmtKtV* igGtmirv* mm) 

ftffl^fco SSfeRJfcfciu ProtoBlot Western Blot AP System (7v*mm) £ 

gft^g (N B Ts BCID mz7n*i3#.m) ) ZfrfoZ^ 

ifiTBPtaffcBu ^Antibodies A Laboratory Ma 
nualj cha P ter5iliai©^afetfoT^^CMbtffib 

iMElOWo N. E. (ll/->»t) c 4l/-» ttFM3 

Aitt»l/->, IP sup. (2U->M5l/-»(««tfe 
£%<D±m, Elute (3l/->M6b-» i±&&i*l$&©$Smifc£ilt"o 
01O*©±I£ (a) &-&tKfcKtii?BFm**m^fc&%*&^ (b) 
(i-*Jn^mHA^ftfflV>fc^m^lfeU TS (c) ti-WCtnTIP 
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VTIP4 9©U->#JE6*u TIP49tTBP^MMbt, ffiH 

<mmm 7>TiP49©ATPase mzoimm 1 

1) MonoQfIibfel3 81^f,i4 7 mfrcD&mfrvmmmt, y 

<SL<DV> (P) £ 32 PhLT*Ii!iLfeATP ( 7 -3*p ATP) WT© 
llfigO^MT- 3 7 °C-£ 6 0 fr?3Eifo£-&t Zo 

20mM Tris/HCl 

7 OmM KC 1 

2 . 5mM MgC 1 2 

1. 5mM ^t^U^ (DTT) 

0. ImM ATP 

y _ 32p ATP 0.125^1 

s p mmm^k) -e 2 0 ^ 1 ici®^ 

2) ^M(C, 0. IN HClS100/il, 2mg/ml BSA£10 
Quls 10%(W/V) «ttK*2 5 Oultia*.. «#U 1 5^B*±ti» 

ILL 

3) 4°CJc&^T 1 5 0 0 Orpmf 1 5 #H3iiifc#«iU ±12 0 

4) C©±i^4«C!ziHM 1 5 0 0 0 r pmT5^»MU ±» 1 0 

l^-To T I P4 9CJ: ATP©r&© 32 P^»nilU 
*©&Sm#fcl££ftS;ifc##fr3 0 El 1 ^£fe£tf)^:7#M 1 3 s sD 
NAS«ftil&i»ofea^&0, MhT£ 32 P# s T I P 4 9 (DM 



32 

BNSDOCIO: <WO 9900419A1J_> 



WO 99/00419 



PCT/JP98/02836 



Zt&ftfr^fco Hfcs M13ssDNACDiJDia^ TIP49 
©AT P a s et££tfi§< teZZ.Z.&ftlwtzo 
<mMM8 >T I P 4 9CDAT PrSt4©fll&2 

MonoQKJ;*)*Sgi£nfcTIP49 (fg4 3ii#) £ATP^£H«J7 
^IHia^bTS^^^ «-T^^*. Ml 3 s sDN A, pBluescr 
ipt, MfBSTOfi^^RNA (Total RNACk Poly A, 
PolyG. PolylK PolyC. Witt-is >^ s 

£j;tK TIP490ATPas effittSS3^feo 

^m^Hl 1 2t:^f o El 1 2fr£. TIP49©ATPas e^ttSS©i 
SDt- i «3 V> < ^frfS^-fb^tU Ml 3 s sDNA"e^C«t<Si4ft^ii5ifc* J 

<HS&$J9 >T I P 4 9 COD NA©^ 'J — * (h e 1 lease) rSt4£>5£ 

1) MonoQT*«ibfei3 8Si^^5>^4 7 i@#<aiSffiifc*:. 32 P-C«§Sfc 
bfe30b©-*MDNA (CAGTCACGAC GTTGTAAAAC GACGGCCAGT) SM13ss 
DNAfc/W 7 y *W X^tfefV^VDNA^ ATP»DttWT©IM 
©&Jfc$n!3 7 0 C£&V>T 3 OamKJfoS-frfco ^tiilbT, ATPS»U 
l^i£r. ADP£Mbfci§1^ MgCl 2 bft l^ll^OV^ & PUt^ 

Mono QT-*IM b tz t V > 7)1 D N A i: £EJfc£ -frfco 

20 mM Tris-HCl pH7.5 

2mM DTT 

50/ig/Ail BSA 

0 . 5mM Mg C 1 2 

8 OmM KC 1 

ImM ATP 

10-15ng (1500cpm) (M 1 3 s s DNA) 
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mm (MonoQIWi) 

SPT2 ounzmm 

60mM EDTA 
0. 7 5%SDS 

0. 1%BPB 
5 0 

3) K]^m^lO%T^^))VT^ 5XTBE (Tris-borat 

e/EDTA) ±T"1 2 0 V V>WE*fr\1rTn$mm L£ 0 

>h , tfttffi$n5Ci:*f,, MMftCD T I P 4 9 1 3 t 3 0 beD-#&D N 
Sfcx ATP»b^l^ Mg 2 ^au^i«^ll TIP4 9CD 

<^&S#!l 10>hMIP49 Mfc^vm-m 

1. t h c DNA^-T U— £DftM 

t MFKcDNA^-f U - d->^ y £ffl^T s 1 0 6 igjg 

®7-7-^§NZYi^i±tftibfeo :©cDNA7^7'J-S FMo 
lecular Cloning Second Editionj (1989 
C o 1 d Spring Harbor Laboratory Pres 
s) Chapter 9 fcI3*8®;fr$£fcfi£oT- h n-fe;i,D— U U^^ttSi) 
±£0^bfc o ^©14 2 x S S Cf 6 0°CT«tfco 

2. t hTIP4 9Mfe^©mt# 
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ya — y r t. bT TIP49DNA H MM 1 © 5 . hP^ii- 

b-Tt b cDNA7^y7 'J -fr t h T I P 4 9Mfc^f£f#fco 

3. fc h TI P 4 9 A^S^^^A 

H^J1®8. i:PJa^bT±fB^f#fet:hTIP4 95t^=£E. coli 
JM1 0 9J3aj|Ab£o E. c o 1 i JM1 0 Q^UVfzo 

^^X#X^^9f^P/f (=r305-8566B*H^»o<«rf?miTg 1#3 
^) ^^9^6^ 2 3 BtfKb (SIBtf :FERM P- 1 6 2 8 IK 

o^5H2 suizmmmmz&wvfz ferm bp-6 3 

7 6) o 

4. thTIP49 jtfc^O^SK^J©^ 

H»'J1©9. fciiCU^^-^-^-FS^x^^yh 
-3r>J-;i/^-tt^) St>*^- h^>-^^>^-AB 1 3 7 3 9£ffl^Tt b T 
I P 4 9 3ft-fe^©^SlH^J*^bfeo $Sm^»J^©l2^JS^ 4^^1-o 

5. bMIP49©7^ i?IE?iJ©&/£ 

4. tr&^bfciMlLW^ tbTIP4 9©7^W^bf:o IS 

7 ,^TI P4 9m^t^ h T I P 4 9 3t^CD*^D^-{i> iS^O^ 
-F1iMJ;r£^T9 0. 3%T"&*K ^ V h T I P 4 9 Sfilil t h T I P 4 9 

TIP49IfiSs TIP4 9IfiI®»s *n?)S3-KtS 
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*»TIP4 9(t DNAaiJ^ ATPasetL«Rl 
WOTIP4 91fi?it DNA*S©«aifc:ftfflnrfl6Tffts 0 
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iE9!I= 



IB^'J^fi^ : 4 5 6 
Ytfu £/— : jfiMt^ 

IE#J 

Met Lys He Glu Glu Val Lys Ser Thr Thr Lys Thr Gin Arg He Ala 

1 5 10 15 

Ser His Ser His Val Lys Gly Leu Gly Leu Asp Glu Ser Gly Leu Ala 

20 25 30 

Lys Gin Ala Ala Ser Gly Leu Val Gly Gin Glu Asn Ala Arg Glu Ala 

35 40 45 

Cys Gly Val He Val Glu Leu He Lys Ser Lys Lys Met Ala Gly Arg 

50 55 60 

Ala Val Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr Ala Leu Ala 
65 70 75 80 

Leu Ala He Ala Gin Glu Leu Gly Ser Lys Val Pro Phe Cys Pro Met 

85 90 95 

Val Gly Ser Glu Val Tyr Ser Thr Glu He Lys Lys Thr Glu Val Leu 

100 105 H° 

Met Glu Asn Phe Arg Arg Ala He Gly Leu Arg lie Lys Glu Thr Lys 

115 120 125 

Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Thr Pro Cys Glu Thr Glu 
130 135 140 
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Asn Pro Met Gly Gly Tyr Gly Lys Thr lie Ser His Val He He Gly 

145 150 155 160 

Leu Lys Thr Ala Lys Gly Thr Lys Gin Leu Lys Leu Asp Pro Ser He 

165 170 175 

Phe Glu Ser Leu Gin Lys Glu Arg Val Glu Ala Gly Asp Val He Tyr 

180 185 190 

He Glu Ala Asn Ser Gly Ala Val Lys Arg Gin Gly Arg Cys Asp Thr 

195 200 205 

Tyr Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val Pro Leu Pro 

210 215 220 

Lys Gly Asp Val His Lys Lys Lys Glu He He Gin Asp Val Thr Leu 
225 230 235 240 

His Asp Leu Asp Val Ala Asn Ala Arg Pro Gin Gly Gly Gin Asp He 

245 250 255 

Leu Ser Met Met Gly Gin Leu Met Lys Pro Lys Lys Thr Glu He Thr 

260 265 270 

Asp Lys Leu Arg Gly Glu lie Asn Lys Val Val Asn Lys Tyr He Asp 

275 280 285 

Gin Gly Val Ala Glu Leu Val Pro Gly Val Leu Phe Val Asp Glu Val 

290 295 300 

His Met Leu Asp He Glu Cys Phe Thr Tyr Leu His Arg Ala Leu Glu 
305 310 315 320 

Ser Ser He Ala Pro He Val He Phe Ala Ser Asn Arg Gly Asn Cys 
325 330 335 

Val He Arg Gly Thr Glu Asp He Thr Ser Pro His Gly He Pro Leu 
340 345 350 
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Asp Leu Leu Asp Arg Val Met He He Arg Thr Met Leu Tyr Thr Pro 

355 360 365 

Gin Glu Met Lys Gin He He Lys He Arg Ala Gin Thr Glu Gly He 

370 375 380 

Asn He Ser Glu Glu Ala Leu Asn His Leu Gly Glu He Gly Thr Lys 
385 390 395 400 

Thr Thr Leu Arg Tyr Ser Val Gin Leu Leu Thr Pro Ala Asn Leu Leu 

405 410 415 

Ala Lys He Asn Gly Lys Asp Ser He Glu Lys Glu His Val Glu Glu 

420 425 430 

lie Ser Glu Leu Phe Tyr Asp Ala Lys Ser Ser Ala Lys He Leu Ala 

435 440 445 

Asp Gin Gin Asp Lys Tyr Met Lys 
450 455 

mm-^ : 2 

IB?iJ©fi£ : 1 5 8 7 

unom : mm 

IE?!J©iHU£ : cDNA to mRNA 

CGCAGGTTGT GGCTGCACAC ACTCGTCAAA ATG AAG ATT GAG GAG GTG AAG AGC ACC 57 

ACG AAG ACG CAA CGC ATT GCC TCC CAC AGC CAC GTG AAG GGG CTG GGG 105 

CTG GAT GAG AGC GGC CTG GCC AAG CAG GCG GCT TCG GGG CTC GTG GGC 153 

CAG GAG AAC GCG AGA GAG GCA TGT GGT GTC ATA GTC GAA TTA ATC AAA 201 

AGC AAG AAA ATG GCT GGA AGA GCT GTC TTG TTG GCA GGG CCT CCT GGA 249 
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ACT GGC AAG ACA GCC TTG GCC CTG GCT ATT GCT CAG GAA CTG GGC AGT 297 

AAA GTC CCT TTC TGC CCG ATG GTG GGT AGT GAA GTA TAC TCA ACT GAG 345 

ATC AAG AAG ACA GAG GTG CTG ATG GAG AAC TTC CGA AGG GCT ATT GGG 393 

CTG CGG ATA AAG GAG ACT AAG GAG GTT TAT GAA GGG GAG GTG ACA GAG 441 

CTC ACT CCC TGT GAG ACA GAG AAC CCC ATG GGT GGG TAT GGC AAA ACT 489 

ATC AGC CAC GTG ATC ATA GGG CTC AAG ACT GCC AAA GGA ACC AAA CAG 537 

CTG AAG CTG GAC CCC AGT ATT TTT GAA AGT TTG CAG AAA GAA CGA GTA 585 

GAG GCT GGA GAT GTG ATT TAC ATT GAA GCA AAC AGT GGA GCT GTG AAG 633 

AGG CAA GGC AGG TGT GAC ACC TAT GCC ACA GAG TTT GAC CTT GAG GCT 681 

GAA GAG TAT GTC CCT TTG CCA AAG GGA GAT GTG CAC AAG AAG AAG GAA 729 

ATC ATA CAG GAT GTG ACC TTG CAC GAC TTG GAC GTG GCC AAT GCG CGG 777 

CCT CAG GGT GGG CAA GAT ATT CTG TCT ATG ATG GGC CAG TTG ATG AAG 825 

CCA AAA AAG ACA GAG ATC ACA GAT AAA CTT CGA GGG GAG ATC AAC AAG 873 

GTG GTG AAC AAA TAC ATT GAC CAG GGC GTT GCA GAG CTG GTC CCT GGA 921 

GTG CTC TTT GTT GAC GAG GTC CAC ATG CTG GAT ATC GAG TGC TTT ACC 969 

TAC CTG CAC CGA GCC CTG GAG TCC TCC ATC GCC CCC ATT GTC ATC TTT 1017 

GCA TCC AAC CGA GGC AAC TGT GTC ATC AGG GGC ACC GAG GAC ATC ACT 1065 

TCT CCA CAC GGC ATC CCG TTG GAC CTG CTG GAC CGG GTG ATG ATC ATC 1113 

AGG ACC ATG CTG TAT ACG CCA CAG GAG ATG AAG CAG ATC ATT AAG ATC 1161 

CGA GCC CAG ACG GAA GGC ATC AAC ATC AGT GAG GAG GCC CTA AAC CAC 1209 

CTC GGG GAG ATT GGC ACC AAG ACC ACG CTG AGG TAT TCA GTG CAG CTG 1257 

CTG ACC CCT GCC AAC CTG CTG GCC AAG ATC AAC GGG AAG GAC AGC ATT 1305 

GAG AAG GAG CAC GTG GAG GAG ATC AGC GAG CTC TTC TAT GAC GCC AAG 1353 

TCC TCC GCC AAG ATT CTG GCC GAC CAG CAG GAC AAG TAC ATG AAG TAA 1401 

CGTAGGGTTT GGAGGTGCAC CCAGAGGACA GACCCCACAC CGAGGACAGG GTCTTGCGTT 1461 

GAGCATGCTT TGCAGTGTTA CAGTTTGTTT GTAAATTATC AAACCTCCAA GGTTGTTTGG 1521 
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AAGGAACCCT TTCCCACCTA GCTTGTTTTT CTAATAAAAC TGAATCTTAT TTTGATGATA 1581 
AAAAAA 1587 

ia?'J#-5§ : 3 
K5»JCDg£ : 4 5 6 

1E?'J 

Met Lys He Glu Glu Val Lys Ser Thr Thr Lys Thr Gin Arg He Ala 

15 10 15 

Ser His Ser His Val Lys Gly Leu Gly Leu Asp Glu Ser Gly Leu Ala 

20 25 30 

Lys Gin Ala Ala Ser Gly Leu Val Gly Gin Glu Asn Ala Arg Glu Ala 

35 40 45 

Cys Gly Val He Val Glu Leu He Lys Ser Lys Lys Met Ala Gly Arg 

50 55 60 

Ala Val Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr Ala Leu Ala 
65 70 75 80 

Leu Ala He Ala Gin Glu Leu Gly Ser Lys Val Pro Phe Cys Pro Met 

85 90 95 

Val Gly Ser Glu Val Tyr Ser Thr Glu lie Lys Lys Thr Glu Val Leu 

100 105 110 

Met Glu Asn Phe Arg Arg Ala He Gly Leu Arg He Lys Glu Thr Lys 

115 120 125 

Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Thr Pro Cys Glu Thr Glu 
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130 135 140 

Asn Pro Met Gly Gly Tyr Gly Lys Thr He Ser His Val lie He Gly 
145 150 155 160 

Leu Lys Thr Ala Lys Gly Thr Lys Gin Leu Lys Leu Asp Pro Ser He 

165 170 175 

Phe Glu Ser Leu Gin Lys Glu Arg Val Glu Ala Gly Asp Val He Tyr 

180 185 190 

lie Glu Ala Asn Ser Gly Ala Val Lys Arg Gin Gly Arg Cys Asp Thr 

195 200 205 

Tyr Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val Pro Leu Pro 

210 215 220 

Lys Gly Asp Val His Lys Lys Lys Glu He He Gin Asp Val Thr Leu 
225 230 235 240 

His Asp Leu Asp Val Ala Asn Ala Arg Pro Gin Gly Gly Gin Asp He 

245 250 255 

Leu Ser Met Met Gly Gin Leu Met Lys Pro Lys Lys Thr Glu He Thr 

260 265 270 

Asp Lys Leu Arg Gly Glu He Asn Lys Val Val Asn Lys Tyr He Asp 

275 280 285 

Gin Gly lie Ala Glu Leu Val Pro Gly Val Leu Phe Val Asp Glu Val 

290 295 300 

His Met Leu Asp He Glu Cys Phe Thr Tyr Leu His Arg Ala Leu Glu 
305 310 315 320 

Ser Ser He Ala Pro He Val He Phe Ala Ser Asn Arg Gly Asn Cys 

325 330 335 

Val He Arg Gly Thr Glu Asp He Thr Ser Pro His Gly lie Pro Leu 
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340 

Asp Leu Leu Asp Arg Val Met 
355 

Gin Glu Met Lys Gin lie He 
370 375 
Asn lie Ser Glu Glu Ala Leu 
385 390 
Thr Thr Leu Arg Tyr Ser Val 
405 

Ala Lys He Asn Gly Lys Asp 
420 

He Ser Glu Leu Phe Tyr Asp 
435 

Asp Gin Gin Asp Lys Tyr Met 
450 455 

mvm^ : 4 

ia?'JCDS£ : 1 7 3 0 

: mm 

h*"o^- : mm* 
M&KDMM : cDNA to mRNA 

CGGCGCACTG TCCTAGCTGC TGGTTTTCCA CGCTGGTTTT AGCTCCCGGC GTCTGCAAA 59 

ATG AAG ATT GAG GAG GTG AAG AGC ACT ACG AAG ACG CAG CGC ATC GCC 107 

TCC CAC AGC CAC GTG AAA GGG CTG GGG CTG GAC GAG AGC GGC TTG GCC 155 

AAG CAG GCG GCC TCA GGG CTT GTG GGC CAG GAG AAC GCG CGA GAG GCA 203 
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345 350 
He He Arg Thr Met Leu Tyr Thr Pro 
360 365 
Lys He Arg Ala Gin Thr Glu Gly He 
380 

Asn His Leu Gly Glu He Gly Thr Lys 
395 400 
Gin Leu Leu Thr Pro Ala Asn Leu Leu 

410 415 
Ser He Glu Lys Glu His Val Glu Glu 

425 430 
Ala Lys Ser Ser Ala Lys He Leu Ala 
440 445 
Lys 
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TGT GGC GTC ATA GTA GAA TTA ATC AAA AGC AAG AAA ATG GCT GGA AGA 251 

GCT GTC TTG TTG GCA GGA CCT CCT GGA ACT GGC AAG ACA GCT CTG GCT 299 

CTG GCT ATT GCT CAG GAG CTG GGT AGT AAG GTC CCC TTC TGC CCA ATG 347 

GTG GGG AGT GAA GTT TAC TCA ACT GAG ATC AAG AAG ACA GAG GTG CTG 395 

ATG GAG AAC TTC CGC AGG GCC ATT GGG CTG CGA ATA AAG GAG ACC AAG 443 

GAA GTT TAT GAA GGT GAA GTC ACA GAG CTA ACT CCG TGT GAG ACA GAG 491 

AAT CCC ATG GGA GGA TAT GGC AAA ACC ATT AGC CAT GTG ATC ATA GGA 539 

CTC AAA ACA GCC AAA GGA ACC AAA CAG TTG AAA CTG GAC CCC AGC ATT 587 

TTT GAA AGT TTG CAG AAA GAG CGA GTA GAA GCT GGA GAT GTG ATT TAC 635 

ATT GAA GCC AAC AGT GGG GCC GTG AAG AGG CAG GGC AGG TGT GAT ACC 683 

TAT GCC ACA GAA TTC GAC CTT GAA GCT GAA GAG TAT GTC CCC TTG CCA 731 

AAA GGG GAT GTG CAC AAA AAG AAA GAA ATC ATC CAA GAT GTG ACC TTG 779 

CAT GAC TTG GAT GTG GCT AAT GCG CGG CCC CAG GGG GGA CAA GAT ATC 827 

CTG TCC ATG ATG GGC CAG CTA ATG AAG CCA AAG AAG ACA GAA ATC ACA 875 

GAC AAA CTT CGA GGG GAG ATT AAT AAG GTG GTG AAC AAG TAC ATC GAC 923 

CAG GGC ATT GCT GAG CTG GTC CCG GGT GTG CTG TTT GTT GAT GAG GTC 971 

CAC ATG CTG GAC ATT GAG TGC TTC ACC TAC CTG CAC CGC GCC CTG GAG 1019 

TCT TCT ATC GCT CCC ATC GTC ATC TTT GCA TCC AAC CGA GGC AAC TGT 1067 

GTC ATC AGA GGC ACT GAG GAC ATC ACA TCC CCT CAC GGC ATC CCT CTT 1115 

GAC CTT CTG GAC CGA GTG ATG ATA ATC CGG ACC ATG CTG TAT ACT CCA 1163 

CAG GAA ATG AAA CAG ATC ATT AAA ATC CGT GCC CAG ACG GAA GGA ATC 1211 

AAC ATC AGT GAG GAG GCA CTG AAC CAC CTG GGG GAG ATT GGC ACC AAG 1259 

ACC ACA CTG AGG TAC TCA GTG CAG CTG CTG ACC CCG GCC AAC TTG CTT 1307 

GCT AAA ATC AAC GGG AAG GAC AGC ATT GAG AAA GAG CAT GTC GAA GAG 1355 

ATC AGT GAA CTT TTC TAT GAT GCC AAG TCC TCC GCC AAA ATC CTG GCT 1403 

GAC CAG CAG GAT AAG TAC ATG AAG TGA GATGGCTGAG GTTTTCAGCA 1450 
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GTAAGAGACT CCCCAGGTGT GCCTGGCCTG GGTCCAGCCT GTGGGCGCTT GCCCCTGGGC 1510 

TTGGGGCTGC CGTCCCCACT CAGGCGTGGT CTGCAGCGCT GTCAGTTCAG TGTGGAAAGC 1570 

ATTTCTTTTT AAGTTATCGT AACTGTTCCT GTGGTTGCTT TGAAAGAACC CTTCCTTACC 1630 

TGGTGTGTTT TCTATAAATC TTCATAGGTT ATTTTGATTC TCTCTCTCTC TCTCTCTAAG 1690 

TTTTTTAAAA ATAAACTTTT CAGAACAAAA AAAAAAACCG 1730 



BNSDOCID: <WO 9900419A1 J_> 



45 



WO 99/00419 



PCT/JP98/02836 



is jr <d $5 m 

1. WTO (a) Stf (b) fr£&£^fre>MJK£*i£gfiK s 

( a ) &m<Dmvm^ 1 tieua©?* ^ j msmi* 

(b) TBPfco^ftMt^stu -fr-ommmivm^ 1 (353 

S y ^IB?!lfr £ & 3 g a Mo 

2. WTO (c) Stf (d) ^&spfr£>»?£n.g>g£iK, 

( c ) mmcDm&m^ 3 \zmm<D7 x ; mMmt> zftzmsn, 

(d) t bp z&xzgu fr^mmvmm^siztz 

3. A T P s a eMttStt 1 XH: 2 tgioififto 

4. DNA-\U^-^rSt4^W1-?>IS5{<Jll^^b30^1--ti^- 

5. WTO (e) (f ) ^^ftSlffr^i^nsseg, 

(e) TBPt©ffi^«:S^1"Sie^S^U fr^IB?'jaol2?!j#-5§ 1 fcg3 

(f ) TBPtoa^ft^t5^*tU ^^IH^©|B^iJ#^ 1 izfH 

6. WTO (g) £^ (h) ^ft^^SiR^ns^fiH, 

(g) TBPhO^MM-r^iAStU ^olB^J^olB?iJS-^3^H3 
«Eo:p^ yi£|s^jo-to£&£^6K N 
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7. ATPsae?SI4*W"rSli*J15Xa:6tciBtt©SaHo 

8. ^^^s DNA^»J>r-X^§^-ri)I«ARlI5^^b7©^-rn^- 

9 . Ilt^ll l3&VM>8©V>-rn*»-Sl3|H«KOMSK*^- KtSDNA, 
10. ga^J^©iB5U#^ 2 XfcfclEJW^ 4 t3|B«©ffi^K5>J^ ?)*5DNAo 
1 1. H*®9Xttl 0Klf3tt©DNAtf3-KtSRNA, 

1 2. m&m9Xl±l 0{Cia«5©DNA(DT>^-b>^DNA^^(isi>Rll 
1 1 (ZHB«©RNACDr>^-tr >XRNAs ?>&3^>3 : - 
1 3. sjf;&ll9&^Ll 2<Dornfr-lM^a3«S©^y *^l^^K©?"£ 
1 4. <b^trP^tlfcIf^Jl9 =fe^b 1 3<Wfftfr— IlldlBiS©*" U * £ 

1 5. If Ml OCfEifflDNAO^D^ScDNA^tS^ 
t&ot, afsfclll 2X(±1 3(c8B«gCD^U7^U^^K^^P-^^U-t, c 
DNA5>f77-ipWJ7^l/*f 7° 'J ^"^ XT c DNA^WI 

1 6. aS^Ifl OCIBiODNAC^DmoTs at^ll 1 5 fcf3«© 
gt^^sc i o TM^iife c D N Ao 

1 8. si^lSl^V>b8X(il 7©v>-r"n^?-ia^i3ig©saH : fei^i"2) 
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( kDa ) 
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HXmTBP 
NE 
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CGCAGGTTGT GGCTGCACAC ACTCGTCAAA ATG AAG ATT GAG GAG GTG AAG AGC ACC ACG AAG ACG 

H K 1 E E V K S 1 1 K — 1 

CAA CGC ATT GCC TCC CAC AGC CAC GTG AAG GGG CTG GGG CTG GAT GAG AGC GGC CTG GCC 
QRI ASHSHVKGLGLDESGLA 

AAG CAG GCG GCT TCG GGG CTC GTG GGC CAG GAG AAC GCG AGA GAG GCA TGT GGT GTC ATA 

K 0 A A S C T. V G Q E N 4 — R E A C G V I 

GTC GAA TTA ATC AAA AGC AAG AAA ATG GCT GGA AGA GCT GTC TTG TO GCA | GCG CCT CCT 



I 



S K 



M 



R 



r.r.A ACT GGC AAG ACA GCC TTG GCC CTG GCT ATT GCT CAG GAA CTG GGC ACT AAA GTC CCT 



G K T 



A L 



1 A Q E 



TTC TGC CCG ATG GTG GGT AGT GAA GTA TAC TCA ACT GAG ATC AAG AAG ACA GAG GTG CTG 
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